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Penning-Malmberg trap NNP 2
2







$\phi$ $E=-\nabla\phi$ $E\cross B$
$v$ $\nabla\cdot v=0$ Poisson
$(\nabla^{2}\phi=-4\pi en)$ $\Omega\equiv\nabla\cross v$
$n$
2
( 2 ). 2 Euler ( 2 )
$\psi$ $\phi$ , $\Omega$ $n$ [13].
NNP 2 $(r, \theta)$
( $n$ ) $N_{tot}$ , $P_{\theta}$ , $E_{tot}$
$N_{tot} = \int\int n(r, \theta, t)rdrd\theta,$
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electrostatic potential $\phi$ $=$ stream fimction $\psi$
velocity $v$ $=$ velocity $v$
vorticity ( $\propto$ density) $\Omega(|\Omega|\propto n)=$ vorticity $\Omega$
2: 2 drift-Poisson 2 Euler [13].
$P_{\theta} = \int\int(-\frac{eB}{2c}r^{2})n(r, \theta, t)rdrd\theta,$
$E_{tot} = \int\int(-\frac{1}{2}e\phi(r, \theta, t))n(r, \theta, t)rdrd\theta$
$2D$ Euler






$0.5\sim 2\cross 10^{7}cm^{-3},4\leq L\leq 44$ cm, $470\leq B\leq 10^{4}G$
3
UCSD
$\sim 10^{7}cm^{-3},$ $L\sim 8cm,$ $B\sim 480G$ [15]. NNP
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2 NNP 1990 UCSD [13,16, 17, 18,
19,20,21,22], 2000 [15,23,24,25,26].
n( )
” NNP $2D$ Euler
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